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OMOf^ptlOfl 

BACKOnOUNO OF THE INVEMTION 

# I.FMdofUMlnvtnlion 

(00011 TlMprttiontiriventk»f«t0tofttoanorg^ 
to m "oigMtic dMiooT) wlMi om be ulHM 

to 2.O6MlplioncirtfiftR0lBMAit 

I0002] Rtoif4yi«B«iKlonhasbMAdraNim 
teyar» ii idmM 1km a ^MoM of^lo ooiipotfli^ 
can aoMMt a laqio am displBy dovic* 
» Hug #1 al., aa to lapoitad m AppL Phya. Latt., 51, 013 (10B7), turn a uooaadafll in attaMng an EL cMm having a 
stiuclufa In wWch organie compound 

MOoduoa Maa and alactrona wtti good balanca via an anoda and a caltioda, Mpaodwaly. In additiOA, tinoa tha 
Meknaaa of tha organic compound layani la iaM ttian ^ 

andaflldaAoyaulBQlanirbrpnHOcaluBa; i.a., a lumfnanoa of about tOOOodAn^ and an axtemal quantum al^^ 
M about 1%aC an appladvotagaal no moio than about 10 vote. 

(pOOq tnthtohi(^allicioiaELdavloa«lto)gatal<havaiisadfnao^^ 

Mnalbn affth an oiganic oofiipoiind iirt^ 

laduoa an anargy banter Which can causa a probtom during in^^ 

ainca the magnaakim la unatabla and la liabla to oxidMion. and 0^ 
aa oiganlo layaia. magnaalum ma uaad after alloying. Alloying is canted out by vapor co-dapootion or almuianaoua 

aiMporailon of magnailum and alVor (Ag) aMoh la 

orgaryo layaia. 

IDOOq Tha l a a e a i ch efa of Toppan Priming Co. (cT, Slat pariodteal roaaOng, Sodaty of Appiad Phyaloa, Piaprtnt 

2 8 a P &4, p,1Q40) and taaa oreh afi of Plonaar Oo. (cT, 64lh parfodM maadng, SooMy of Applad Pt^^. Praprtnt 
^ 20p;S>16, p.1 127} have hod devalopmanta in Oie uaage of ttMum (U), wtdch haa an even loarar woric function than 

dul of Mg. and aloying U irith an alumbaim (AO to obtiM a a^^ 

vollaga and « hlBhar amtting tumlnanca In oompiriao^ 

lapoftad In IEEE Ttana. eaoboA OavlOia.. 40. 1042 (1803)« tha invaiao^ 

aaao^^aiad eathoda pfoduood by dapoeUlng IM^ 
99 compound layaf;Moa«d by lanftfnadhg a aHvar(Ag)^ 

InanB-divlca. 

pooq RacanOy, Pal alal» of Uniax Co. have pfocaadad to raduoa the driving vologa of 
polymarioluminaiOimiiyariMhaUaatt(cr.8danca,a00. 1086 (IMS)}. IModopirigmaihotfialnlandadtodiMOclala 
UieUeajtdHpacaadlnthepotymertohanineeoamtiyeriodiabti^ 
40 n8ardiaanoda,ia4>aoOvaly,thuaanMfnganln^dQplneof0^ 

Aocordbig to tMa maiK)d, ainoa t>e pofynma near the cathode are laducad wiU^ 
donaltng dopant and Ihua tha reduced pclymafa am comainad In die atata or radk^ 
Inlactlon fmm tha oaOiode can be conaldarably mdu^ 

pooq More raoenqy. Uie tevantoia of the praaant appitcatton have found thtf the drivii^ vofcaga of an EL dei^ 
4B can bataduoad by doping an ailodlnwtalauchaaWilum and 

Hka^ or a lam earth metal auoh aa aamarium and tha Ike. to an organte (ayar a4^^ 

SD 07, ISigaatp R7^ i waa bellaved thai auoh reduction of tha drMng vokaga oou^ 

in the a< iotf ooln|ect1onfTorn the cathode ala ct r o d a can be notably ced^ 

lyjK^jaoani to tfiaaiaciroda produced by rnatal doping thamln. 
90 lOOOTl Hoaie¥andueiaoiddalloncfthaalaotiodaaandotf>arraaaona,daleriofationof 

abovaKJaocrtbad EL davlcaauiing an aloycfMg Of Uaa tha ele ctrod e nwla^ 

a l to b o d aa tiaa iha dtolvantage of MM aiiiotlo n of a malarial autable lor an elacbpde, beoauaa the elecboda 
rnalarial to ba uaad haa to aimutanaoualy aailaiy the raquiiamBi^ 1^ tha functiQ^ 
Ihe above deaeribed avo4^farad cathode davatoped by the pretax 
08 thhtiiMO of ihaUliyaria mora than 8iioul20^ tar, IEEE Ttow^ 
dtoariMMogaof law rapfoducMOy« baoauoa tham li dK^^ 
dipoalad at a oonaMaraMy laduoad MolaMaa In the Older of abo^ 
dowalopadby Palar In vriiioh tha U aal la add8d to tha lumlnaaoam 1^ 
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flaU, there is a prabtam wllii tto taas^ 
oomroOoa vetooiiy, ttiMby oiii^ 

practeiyconMthdoonoirMOoncrttw clop^ 
s mayttfteotlt^picp«tte<ofttewmiltin^ 

SlWMARr OFIHE WVEWnON 

10009] lh«praMmirmritionhMbMnnu^to«o(Mtt» 

•iMmMis to an ofganle €PO«)ound toyw 

dfMrig votU^ of tba GL diwbM mgaidtoia of fia «^ 

10010] Anothorol^BCtofOiopffooortlnvofilfonlilopnM^ 

factory charaotorlttto wMch aio ofcito to. or bottarttm 
15 trodomaterialrOvonir«hjnirfmBnoromorlow-cM 

In Iho prtor art aio uoad aoMy at tho oathodo materteL 

B0O111 lnonlortoaehlovatiaabovomanKloMdobiaola,anoq^ 

InoludaaallaBatonalwiilfMoootalayar, oon^ 

aiwdo alectiDda oppoaaci to the Gtilioda atadroc^ 
so irt|aoemtothacatfiodaaladrod9.ttiaofqanto>B^ 

ami an oiganle motal oomplox conpaund ooMaNno 

moon ion, an attcal tarth malai ion and a rara eaiti metal ion. Tha cattiodo atootrocie inductea a wOs^ capablo of 

wdtfdng»amolalionWtnthaof9 a ni o ma t aioompteoowipo^ 

metal. 

29 {00121 Pyafaiably,ltiamb(adiayaftoatoyarfomiaduponoo^epoeitionoft^ 
ttio alectroivtenapoittng oiiianio oonvxNind 

imq IMteab^lliametaliMdlnthafbtmationofthocamodoalOQt^ 
ciiuRit )lli(uiHt aoandhan and elbuw 

(0014 PralMly.ihaniettf uaadlnthafomiatfonofttiacBlhodaalaotra^ 
J9 alumlmtf»,2incoAlun«|ttanlum,y^^ 

lOOiq Tha abovadeecffcad cathode metaii and ffietalatoya haw a hij^ 

raduoa a metal ion In tha oigaidc fneM oompleot oompound to fha 0^ 

|Mnq Qanawp^aomaeiMlmatal^aOadi earth matela end tarn aamimat^ 

ptaeeutathaathatorhigh-inaUneiwMmeCelieu^ 
» meteto>oftfie»Qe>canbeiaduoada4ththe h tfHne«n8^^ ammonium end the 

n«. For exampto» R le aral linoam th« caldian oidte 

(of. Chemical Hwidboolc *AppM ChenMiy Secion r, edM t»y «w Chemlo^ Society of Jepen, lAanizen Co., p. 
380},andrubkflumaickiaand«trontkimo3dcta 

Co.,p p ^ ee eO)oanbealeomdueedeiaheiiwiimentototma ia>emt ed m e i e l n^ 
40 poi7| TtiaptodMctionof m elrtele c l m deeintieoi9antoe.de wl^ 

X 10^ Pa(10«1bn9 to depoeft an eionio motel on a eiiMBle 0^ 

when a themieiy laduoMe meiei euGh ea eluminifln, eW^ 

the eOcril metal ooinpound, oDcali rath metal ocsnpo^ 

reectton In vacuum laeutta eo ae to produoe a roduoed and Smt^^ 
^ lAtblendUeilonprooaie,irtheaieetrooinJeoaonliVW 

complex compound and the otoclren tnmpofting ofganle oom^^ 

metal produced i4)on fadudion and lieralio^ 

Jaoeni election tmntpoftingofgante compoun d , thofOtiyfomilno 

poiq If tie allcaimaCai,a0(aflaailhmetei or rara earth metal o^ 
50 eueh«ien08dde»afluorida,eMlf)ailoe,ltleaome<nMdMouilometo 

tranopoftlnj organio compound to ionn an OfganlB lByar» tMcauee the tnoiganic compound hae a Mph evaporatton 

lempamtura due to seed eiehtty tiMraoi ftethei^ 

pcunOfine mmewiwiQmcieouiac cf tne Bini||eiiiooompcunQ era unracuoea may namccsme orPMnuvoiieoeiH 
UwELdevkM. 

« e0O18] inthApivMminMntloaanakaUmauy.tPuiMithmaM 

ofgarnonierai complex compotmoi, inpieoeoiaieinaipBnaivQnipounoiiHimQi. ina 
and the eieclron iranipofting oigenio conpound 1^ 
mbced layer waeliMher coated wlihacachodeele^ 
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capflMt of fwlucing. In a v)wwm« lha mai^ 

on Ih0 M0h radudiHipoMroritecfl^^ 

riMlBl mryitx oompmind In tto mM layer «^ 

raduoadwththaHbaiitncimntalThalww^^ 

g y ooon OBmBT, inoi»y "aoix] ^ ^ 

|mO| tnpMto^thoargantoraaiidoomptaoom 

lattkiidlotipoGlteeonvoimd Howm 

Ion or «M IMM lonn. «IM Mtti mMl lona and rm 

oompto oompoond, aimough ttioy tro rK4 raotilctod to tho boto«Mle«oribod, qukv^inol, bonzoquk>o^ aoydind. 
'0 ptMoanottiMnol, tiydroxyplMnyloaazalo, t^draxyphanyRhiazoli. hydraxydaryloxadlatole. Iiydraxydtoylttiladiazo^ 
lydrnxyphony^pyMna, tiydtaxyphonytt)onzoMd«20la, hydroj^boiuotrlatolo, lydraxyfuitomie. blpyridyl, phanaoo* 
tfuoinotphthalooyanlra, poiphyrin, oyotopontKfiona. p^diMonoo. ozomoCMnao and dorWatfves thaiaof. aro pnlarably 

UMd. 

^5 BRIEF OESCftlFTION OF THE DRMMNOS 

[00211 TtopratantkivanlloniMibemoiooloartyundorsto^ 
to tha aoooinpanyifig dnMrtnoftt Hftwraln? 

^ Flg.1 iftaofO««'aaolk>nidvfmllu«tr«flngab^^ 

aiwbodiniont ^ tha pcoiont kwocaton^ 

Fig. 2 1» a graph ahowfno tha latadon^ 

or Enmpla 1 and lha offganlo EL claMoa of Company 

Flo.3 li agreph allowing tlMialallonahlpbatw^ 
^ orExampla2andllioorgairioeLdeviooQrc>3nipafat}va 

DeSCRTTlON OF1I1E PftEFBWeO eilBODIIieKTB 

P092] Flgwa 11a a atnpiMad ora ia 1 00110 0 01 vlawr WtuttnsinQ ttia oigante EL davtea axofding Id ona p raiacTad 
^ an»o dl fpamortho p r a aa n llnvanttoo,AglMaatiiatMte Indudaa^lamlnaM In ttia Mowing 

011^ on a aufflBM Iharaof: a tianipaianl ali^^ 

Iwvlng hoMianiportlrv pitipartte, a luml^^ 

tay< or 'an organio layaO 5 ami a oadioda alaelnDda 

0^^).tNalMattetiaia (IranipaiaMaiAMa) 1,^ 
9$ malurnlnaaoam<ay»r4oanbooofrv>onantiio^ 

tiNa cwa ioda ilanaoc H e aaoh haa apadflo laahiPia auggaated by tha pcaaant InvanMon. 

IfKM] InaddMontothaMuaiialadlannkiaUonaliuo^ 

oan InoMo olhar laninayon atnictuiaa auoh aa: an anodo, a luminoooont liyor, an alaccren Ir^a^ liyar (mfacad 

liyaffX and a oalhoda: an jSMda, a hola ampoftadon li^^ 
40 livaf),andaoattioda;ananoda,aliQlataHportBilOT 

otoctron k^jacdon l^w (mixad iayai) and a cattKxto; an anoda, a hoU iniootton layor. a hoto trantportaUon layat; a 

lianlnaaeant lay^ an aMren li^looUon li^ 

traniportBdon layar, a hmilnaaoanl lo^^ 

a cattwda. Tha oigute B. dMdoa or tha praoant Invantloo oan to 
4ft oomblnacionorthaalaotoonliJaGllonl^far(niM 

raqulfamanta or ttapiaaanllnvaflion. 

pOftQ ThafcNinattonoriKaalaolionln|8Cllonlayar(mb^ 

ror lonnlrig thin nkn« Inoludhig, ror ax^^ 

iw^hodiJItat^canbato n nadfrDmaooailngaoiiid^ 
M aofcaionbyutlngafydaaltadooad n gfnid t od iiii chw 

modvod. 

EDOaq Fiirthoimora.thafonnaBQnorthaoat h odgalac ir oda6flanbacard^ 
. and tha aputtadng malhod; howawsr, aiy omar malhod may M 
am tocmatton In a vaoiAon. 
M ptttq ln«»preduollondthaofsantoa.divloa.thaoigBnteoom^ 
oompoundin ihaolaGlran li^aaUonlqfar (mlaadlaya^ 
poftafloA layar aia noi iaitilGlad.to apacMe oqmpoiinda. How^ 
Indudapolycyd b oowpoundaouchaap- lai p^ 
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ttiracm, n^httiaOMM Md ph«nanthr«n*, at wrt 
li pbonaMroline, bflthophaiiMtt^ 

tyiyl, pyr«iiM, ^dopMadtono. oxina, amlnoqiilnfilM, lmln», d»h«iyi^lhyl>n a , vmytamhraeaM, dimkiocaibazole. 
pyrm,ttiiQpyf8n#«polyfrMthine. mamyanht.quinaoif^^ 
IPOST] ltiiad(iSlontottimoi|^ooi7i|ioi^ 

for wwnpto. nwM ooinpittM «tM) 

uioh «strti(8-quinoUnolMo}«himinun^ bMMu>nollriolaio)magnMl^ btae>Qitto(f)-e-4ainolir^^ falB(2«maaiyl- 
aH)iiifwlniilato)alii^^ IH(a-qiilriollno4alo)ln^ trftCK^ntltvl^lnolnol^ abnrtlnum, a^qutoolnolfllollttilum, 

pmas] Furthimm, oxadtazote (HMlos«d Uopnnwa PMMt KoW Not. 6-202011, 7-179394, 7-278124 and 
7^2«79, triailnai disoloaad in Japaneaa Pii^ 

^IvaadiMloaadtaiJ^MnoM Pliant Koittl No. a4»8963,alyfy1darlMtfvoadtaloMdin JapanaooPata^ 
6-192090 and 6-8807% and dioMn darfvatlm 
^ piafarablyiiiMlinthafomiationoflhahJniinai^ 
poaq Furthamiora,afliioraaoamwMan^ 

ba wad at tha organic eompouMk. and indudaa. for axampia^ tfioaa daaorliad in Japanaaa Patam Kokal No. 
89-194393. Typical axatnptea of tha nuoMoanl 

undar tha group d banzoxazdea atich m 2«5-bi^5,7-dKi}entyl-2-banzoxazoiylh1,d;^^ 4.4'-bia(S,7-C- 
^ pantyh2*banzoxazoiyl}atilbana, 4.4'-bia |^7^l(24lMlhyl-24Mlyl)<^banzoxaz 2,&^5,7-d-l-pan^ 
24ian»«a»ityQ tMopl>ana, 2fiJbUfiiu. a -dImalhyfeanzyO ^^baazoxamyqmioptiana. 2,64rii{57-di(2-inatfiyh 
2'butyO-24Miizoxa20ly(h9 A^llp^^ 2jMi9ffi^rnQ»^24feniQMX^^ 4.4f<Mo(2-iianzoxa20lyl) 

Uphanyt, B-nwaiyKt* (244^6«)atliyl^^ 
aio0.2<d)oxazola; tmdortho group oCboni^^ 

39 dorthagroupofbanzoimida20laaiuchaa2-(244H2-ba^ 
yphanyQvlnyqban20imldft2olo. 

(OOSO] Aa tha <flatyryt>anzana compound, ttiooompoundtcfiaoioaadmEur^ PotontNo. 373j582canbau8od, 
for aaantpla* lyphaal asamplM of Ilia dbrtyvyfeonzana connpound In ofc ida t/i blf(S iiidliyliiyiyQbaniTanai tf4r44B 
(84iiatfiylityiyObanzana, 1,4^4Hno(l!ylftyiyl)binzana, dMyiyl)aruana, 1,4ti8C2^athytetyfyOb«izana, t4«a 
a9 (3^oih|4B9!yqbanzanaJ/44)la(2^ 

OMm] Furthonmra^dtotyiyliymzlnadarlvaavaa 
InlhafofraattDncflhalMn^iaicantliyarandttiadi clrai i lf^ 

dorlMrivaa hioluda 2,64ite(44iiaai|MyiyO pyiazlna. 2.9^iiH'«diyWyiy«)i9v«^ 2MI^(1-fiaplimyOv^^ 
zbw. 2>4}l^4-fm(hoxy«ty«yqpyr«zlno, 2,&M(2-f4-tlphanyl)vtnyqpyraz^ and 2;S4>i«tgK1-p»fanyO<Hn y qpyf«Jn#, 

40 pmq InaddKloivdhMaiyBdinadartvattvMdMooodln 

No. 3^1970 can atao ba uaad aa tha matailal oC tha iumina«iam layar and ^ 

axamplaa of tha dtowlhylidlna dorlvallvaa meMa l,4-phariy<ana<amattiyldina. 4.4'i>hanylonadimattiyadlna, 2^xy- 
lyianadmadiyUna, 2,6HwphttiyianadNialhyildb)a» 1^4-blphanylanadlfialhyMlna, 1,4-p4a i ap h an y lanadhnrthylidhta, 
9,1C9J»a n lhmoana d i y ldfcnattyBdte^ 
walaadMlMtflmtharao^.ailanarrf^ 
potyfuncllonal ityryl oornpoundt disdoaad In Japanaaa Pa^ 
atlwaa dtadtoaad In Ji^anaaa Paiam Kbkai ftoa. e-1 07848 and 
Palom Kotal No. 6-208866; oxynata dMhvBMa dMoMd In JapafiM^ 
dtona compoundi dtacloaad In Japanaoa PilaM Kokal No. 446900s ai^ 
» jopenaaa PaM lUal No. 3-296896; aa aartl aa coumaiai daffvanvao dtodooad ki Japanaaa Palant KMcai No. 
2-191694; parylono doflvallvM dlaokiaad In Jtapanaaa Patam 

In Japanaoe Patent Kokal No. 2<»678a; phttialcpafynona dadvatiyaa dMoaad ki Japanaaa Palani Kolal Noa. 
2^289678 and 2-88889; and atyiylamlna dartvaivaa dtooioaad ki J^^ 
POSSI iytoiaovar,anyiivaa-lang«mcompoundai^ 
«9 da< 4 cai c anbaappwpf1alMyMiatfaalhaot^ ^ 

kwantion. 

(P0841 Thaaqfiamkiaoofnpoundiuaadkithafbmia^ 
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Japanese PaM KoM Noa. M666Q« 8-209963. 6*21SB74, 7-14611$, 7-224012. 7-167473, 6-46666, 7*126226, 
7-168130, 6'40996.fr40606.»40097,7*126226. 7-101611 and 7-67386. IVpIoalaKmpleeotaullfiM 
pounds ifidiida, lor axamfda.M/iK/f «M^^ N,N*-dM)Myt44,N'-dl(3-«naitiy(pN^ 
anUnobiphanyt. 2,2-M(4-dhp4olylan«nQphai^^ NJ4.N*>r4aCmiHoliM.4'HSi^^ bla(4^ 
5 tolyiarolnophawyDphoiylnatha^ 

nyMd4fHfanynQ4phanyMli6r. 4,4'4><i(d»hafiytarnlno)qoadr^^ 44«,fM(plwnyl6mto<K^4 
3^nafl10IH'-N,^N%)hanytam1noa«l^^ »H}hinyloaibazola, 1, 1-bi8(44HMrtaminophenyl)(9o^^ 1,1-te 
(4-dHHrt a infciop ha iiyO-4i;>^^ Ma(4HlmaOiytamlno^4iwthy^^ HN.N-lrl6HoVt) 

mkia, 4-(dH>4DMiHfnteK N J^,N'4atrephanyM,4*-dtenifr»obiphanyl Ni>hanyl- 

bii(N«-n^MiyMi)tianyl^^ 4.4f4}li(N<34KMaphttiany9^<p^^ 1^ (N-(1- 

naphthyl>4H)hanytMtt l noitw^^ 4,4'-blatN^»aiittMyty)>N-ph^ ^ 4^ 
tita(N-(1-anttvyl) -Niihanylaminol p46iphany1. 4,4, -l>ia [N- (2i9hananthry04H>tienytari^ 4«4^-bl« 
[N^O^hiofandianylHHahan yl^ ^ 4,4^-M8[N"(2iyyr«nyf)4H)hafiyte^^ 4.4*-tiB[NH2i»afylenyO 

IS •fsii)hanytantfnoM>h^ 4^ -bla P4 - (l^ofonanyQ 41-phanylamlno Mphanyl, 2.e4)l8(dlip-tolylambio)napMhal^ 
2>bte(dK1*napWtiyOaiiUri4n^)^^ 2,6-Wi(l^1-naphtfiy(HKZ-napM^^ 4,4' *«bii ffiJtifM 

(2HU«)hmyf)aifibio:^aipha^ 4,4^-bia (Niitiariyf^iH1-nM«ttt^^ btphanyt. 4,4'-bli{N-phanyl- 

NH2-pyteriyl)«vnlno]b|Mny1. 2,84>i4N,NHfl(2'n^)hthy9amln^ 4,4^^>la(N,N-c6-p4oiylaj^ and 

bl^l-fiaphlhyO (N-2-4wpMyOaniha. Also, any waU-knom arylamlna oompounds which ara eonMntfonal In lha 

» production of oi^G^wite EL dawtoaa In 6^ 

190361 Forthannor«,lnthatonTitftanorthaholalnJactto 
lumtnaaoamteyar.adlipafaionofthaalwadaacfbadorga^ 
aueh organlcconrpounds can ba utad as 6ia loyaNormrng 

polypariphanylanavinytonaand darta^^ hoto-transporting non-ooi^ugatad polymacB, typicaVy polyflM- 
» nylcaftazola),and9-ooi4ugaMpolyniaiacrpolysHflM 

EMM] ThamataiWoftfiahotalr^acdontaye^ 

trade) la nol rastilcted to a apaoffic nwlaflal; how^ 

aanonHnataipttttiaiocyanlnae,o a iton6lm ae ndals Ll il ua l» i^ ^ 

used In the fofmatlon of the hole ii^aotton layer. Man^ 
90 above^daaoilbedaiytonilneoonvoiM^ 

|0037| Aa Is appiedaiedlhim the above detaMaddasorlptlon^ 

In ve nd o n , since an oiflanic la ye r fileo&onl n |s nM o n tsi^^ 

a mixed * l^er train an ofganto nwMeom^ 

metal Ions and Tare earth metal tons wUh an slsccix)n4ransporting orgsriteoorapound; and furthennoce. the cathode 
99 alaciradalsconstlbitsdframametalcapebbofraduoing,lnavaoaun^ 
oonatiuiing the oiganlo layei; 6 bapomee poeeible In the praducti^ 
msMal therefor, low cost and atible nistals artife^ 
odiareMtardavloee. of theprlor ait 

IB686I inadaWontothasedhiiincltMead¥anta6es,>beoomeepossfcieto produce the a 
40 elaotranln|eotfonbBnler,beliHi capable or operaiiiw stared^ 

nance. Accordingly, the EL devices of the firaeent Inveitlon oen e)d^ 
ansuies Iheir effecflve uOlzaion aa dtaplay devkee. and Ight aoufM 

EXAMPLES 

49 

[0O39I llwprsseminvendoniiA be further described wAhraferenoe to the ^ 
lie noted that the preserit Invention Is not lestrtdad by theed examples. 
(MMiq In the following exampiee. vapor dspoemon of the or^^ 
the vapor dspoallona pp c r <tosnff&40yco i n i na iftia i^ 
90 poeltedlsyert was datemtlned by using the pmfBorneiar't)^^ 

mora, the ohaiiotortsttos of the oigsnte EL dairtoe wera deisrinlned by using tt^ 
a va liblaC^Keihhy4Co>andlhalundnanca 

was stspwise 4pplBd at an incraasing rite of one ¥06 per 2 seconds to 6w EL dev^ 
eiumh»uro|A0osltiode,andiraluB< n a n ca and 6iealsc t ri B C Mn e m ws ra da>^ ^ 
99 ih6CompMionof60Gbinoi68i6crtli6VOl6B6.Th6ai|)^^ 

ena^yasr 'PMA-IO*, csmmera la |y av al aW a tram I bw is m a t s i i Pholnrios Co., drtiran al a conctant oiccMc currant 
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Eamptot: 

PCHI] Thoori^ EL il0Vte having ttolanfM 
pfoson^ tnwntton* 
5 [0042] AalMttdMMt1iVMC0itQdivKh«nO(^^ 

no-coifrt »M tiiKmH 1 mdif wiouuw w»of OftpoaMon condMam of 1 39 x Pm<i»>Tbw) and g A/itc 



f5 



40 




M GMMq 1lMmil«r.«nnliiriinumoQii^ 

unoBT M Mffie vaoiivn vapor oflpMOon oonownt w m 
l^fof a to fonn a kiiilnoooaia li)^ 4 tMv^ 



4^ 



49 



to 




99 loom AflarlhafoniialonofthalumlnaaoMtlB)^4,to 

aMiiincoiTipMoifiioiio(B^ytoolnoiato)(iilMiaUioaaTJ^»a^ 

bytha fo MoaiingiOfiwuia(lii)andiyq(a>awa l afl lion U a n ^ p oithigoifliniecompQMnd)inamoiarfaltoof1 ;1 ^ 
w a i a CO de p oiiid undtr <ha piaaaiaa of 1 33 a 1<H Pa (1 O^Tbn) otao tha ha rtn aooa fU layor4. Tha a toctron inlicyon 
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layer 6 having a ttMnaM of 60 A IhM 




f5 (MMQ nidl^a(umiriim(AOwaadepoMait^ 

(nilwd livw) 6 toftan aeathoda aliot^ 

lun^MMam am of 0 A»n (lii«ih) toy o&m 

I0O46] lntheproduoadorganica.dovlo0,aOCvQlaoowatap|3^ 

(rrO) 2 and tho oalhocia oloolmte (AO and tha 
20 <A14)4imdalini4nadtoOMalnaiaia^ 

tiia laMooahtp baaiMft lha Mai voaaga and ttia 

odftfi^coaldbaobtrinad atthaiwaadbiaavoaBoaol 11 voaa^ 

iho oppHod blat volaga of a^ vote. 

2s Compaiatltfa Exampla 1: 

IP0471 Tha pfooadum of BuMnpie 1 iwaa f^)aalod la produca an oiganic EL device wift tw pwlto thai, for tha 
piupoaa of eonfiariaoa, «n alaolron iftaclon tayar 

of aieabovlowmila (IH). That o-WPO wwaiat dapoaa^dontolhe nD« at ed a rt nfeetr ati to ionn a liotoiian»> 
a? poftaioniayorha4ri9attiioimaiaof6OOA.andthanAKiMfd0poaM 

•tin thadopoattonoTlhaholatranipoftaaoniiiywiDfofm a lifli^^ 

an alaotton k^aotloA livor havkio afhktaaaa 

Iteiaariar, ahmyman (AQ «M dapooftad « 

cavMoa aiacvoaa. ina ofganKr cL oavtoa waa TO 
» [Oa4q In tha producadof^ginio EL dmte. tha luminal 

datacmlnad aa In BoM^ 1 to otaA thMaiifea plonad «M 

oidy a lumlnanoo d at moal 21.000 cdlki^ waa otolOiad at t^ 

applad biaa volagi of 0^ ^ am to Qbfi* a Imiha^ 

(ooaai Hanoe,thareouliioff=io.2Mtealathatthapraaanoaofan«vdi^ 
40 Uiodin&mylal ItaClocOwtDfadMoathadrlwfc^ 

Examplaa: 

toaeoi TliaprooadUiaorewi^ltmrapaaMlapiadmanoigan 
49 aaompla>tt4^POiaMaiatcfi p otaa do n t athaflD«atad fl lai tai<^ ^ 

a ihtotoma of 500 A* IMmd toy vmium depoaUon itf Alq to ^ 

Thafaaftar.<ha orgMlomiCaioomplax oompoand 

ratio of 1 : 1 <Mq : Alq) waiaoo-^lipoaaad to lorn M alaoto^ 

A.Afairthafofmatonofaiaaiaobonlr4acdonl>yar6,ah^^ 
9Q i l o otro n injection Utyor S to town a oatfiada al i o l rad a 0. 

iqoai] inthaprod(ieadonianloB.davloa,aalaploaadwimaMadoiiinR^ 
oouM ba Qtolainad at tha i^iplad blaa voftiga of 14 volt, and tha a^ 

ototab) a lunih tan o a of i ,000 oditai^. 

pasq acMitiaappmialidl ^ aiaootiyarioonoffttiaatwwiaoutef^ 
atf prapai^alttMELdavioaafBcan^aiaalltfhaypoawttianlhatofEx^^ 
tha aiactiDn Jqlacilon liyar 6 wn InoraaMd la th^ 
lumlnanoapfopafVofthadavfea. IMaMtthahiii^^ 
obtafeiadln-Exomplaa. 
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ComparaOm Example 2: 

«trai» to torn a Iwla MftapoMion tayvr 1^ 

kjmkiMMl 1^ havkig • McknM of 4^ 

QQif^ rid (AkO in « molir n«lo ot 1 : 1 (UF : ^ 

havfogathiolmisof 800 A. After th« Ibfmitfon of Itw «l«c«ion ir^^^ 
fo tlikkMttof 1,000 AovorlhttolOGtionlqlOGl^ 

(0004] lnttiopiodueodorsanfeB.diviea,«siiplolM«MttlaA 

ocV^ WW olMfwd stite ^odblat volaoecl 17 volte, Mdlto 

obtain o kuii*t«noo of l/XXMAii^. 

(OOOq TlMooiip«1ioAoflhad)OMiOii4tewi«ltWM 
ts ooffyoundauohMUFcanfotiwrtaWyditef^ 

tnetel convtexoompourid, dM tolhomroci^ 

pooq Atthoui|hthtlrwonlkmtiaoboaA(teiort^ 

a te to iMundorabMd thattho tnMfitlon h IM IniM 

Iho ioopo d tho dafcni* 



Ctafena 

1. AnorgtftlooteotvokHninoaoomdevioooom^^ 

as pQutia,bote>ynacathodaateotiodaandananodaai ^^ 

aaM etedtrolwnlnesoeia dvvfea fOriMf comprtiaa an 

oiioante teyarbainga Ribcad tejfOf otan oteokonHian^ioftlno oroanto 

oonipound conlateln0 at teattonaflMinbaf aatedadfronitha QWfcupcoayrfalnQ anateaVnMiai ten^ anaacal 
M oartlinMl||tonand.arMaafthnwtalton;and 

aMoaftodaateoMdaocwniifteing amoteioapibteorm^ 
ooinpouid of aaM ndioNi tayar, te a vaoinviK to tto 

2. Thooigantootectiolijminaioantdeivioaaocofdbigtootalm 

av dapotiOon of aald Ofganio matal ooipplox oorapound and aaki ateotpocv^ranipodlno oroanlo oompound. 

3. TliooffyanlcatectfolivnInaaeinldovtoeacxocdUigtocteimI or 2^ lri«MchthanMta] uaadlnthafonnalion afaaid 
oflttioda ateoMda to any ona of ahMidnunit ihoonliaiv tftanUffny yMunti aoandkan and alloon, 

40 4. 11iaoiBanteatoolrahHi*ioaoantdavtoaaooofdtaotoda^ 

calhodaatediDdateanaloyoonlai B lnQaiteaalonaolaluniinuni 



PateBtaaapfDaha 

1« OigantechaEMdMomlnaazamnrafTlchajnoint 

liantoaaitefandan 8fltl^dhl^ll^teohan alnar KaOiodanateldioda iwid alnar daf Kathodanatefctrada flaoanObaiaoflan* 
daa Aflodanateklraite! vmbal! 

a» <fla aahiroliMi<naaMn»ontei<ungtamaralna« 

haaiWot>aldteo mi Mite(^fkWntitainaiyBtntwah^aiiiate^ ofgantechan Var 

titedimgynddnafOfflanlaofteft i ytei aP oo nt ptex ^ ^ 

Qnaipa Qaw«M tet» dto ain /ykaftnaMon. ^ 

dteKathoda n ate W redaateMaialafah^ 
» loomptexvaiblndwHI^MteQlMMoM 

2. OrsantectwBaktioluminaa2on2vo^^ 

dar omntectMn fyiitolBfinrtfil«ic¥Brtiiwdunn und dor atalitfonafaianaiioittafandan otnanteffMin VM)teduna oobtt^ 



t 



EPIOIIIiSBI 

(tots SchicM M. 

3. OiBuilMiwElaldraluRinMUMimri^^ 

4. OigniMlwEMdralunynMZMizvanteMu^ 
SHUumwiiMft. 



RwwmllBBBom 

organiqw, MM UM otftiod9 uw anodt «ppo^ 

todit d lipoiiitil^drolumln^^ 

eouoK^ organhiM icani une oouotooompoito 001^ 

«t dVn oori^Mt* 0011^)16X0 rnilaliq^ 

pcmiA in Ion rnilBtfquo italiv un 

jwtecgttwdooompfoiioittw m iirtcop ^ 

nri«Mqiio oigviiqjtio <lm Mtoo^^ 

a. Dl^waMMoferotamMMOMofgMiq^ 

oouoho lofmAo loivdu d^cof^dudlootnpoiioofnplm oonpoeA oigankiMe 

tanipoftM loo 4looliORt« 

9. OiipotMrMootrolumlnoiOOfAo^ 



4. Di>portM<ltctrolMmlnoto<otoi^^ 

tioadolidteco»od>ortunolte g ooot<onortoumofcwfundo^ :«luminUim«zlroo()him,iitano. 
yttrtunib ooondhon oliHckiiii 



10 



eP1011156B1 
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Catbocto 




M]x«d Lay«r 

(Eltctron Injection Lay«r) 




LumioesoentLayar 

• 




HofoTrantportatlon Layer 

• • 
• 

Traiwptf Mit Anode 






Transparent Substrate 
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Fig. 2 
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